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Answer all Questions. 4. 


l- True or False: 
i. lf vou were to insert a data series de a queue and than remove them, their 


order would be reversed. C in E | erat Ti 


ii. When we insert into an empty stack, the new node's next pointer is O 
null and the stack's top pointer is set to point to the 22w node. 


iii. If there are no data in the queue, the queue is in en underflow state. Tid 


iv. After the data have been inserted into the queue, tha new element becomes 


the rear.f7_| . 


v. An inorder traversal always processes the elements of a tree in the sam E 
order, regardless of the order in which the elements were inserted. [E] 


vi. The largest ah in a binary search tree is always stored at the leaf of the 


trez. [E]. 


à \ vii. To delete a dynamically allocated tree, the best tras arsal method is inorder. FT] A E 


ostoráar (ri 
- Complete the following sentences: P 31 


i. There are Je basic stack operations: PERS RE CZ B and stack NEP ad 
A queue is a . Lin EIC... — in which data can ociy be YN. rect. at one 


end, called the .. XA... d Eve cl. from the other end, called the 
2 «27 - 7 v vow. Pd Year «e MAS Jeu 


iii. These restrictions EnsulÉ”. that the Pag are processed through the queue in 
the order in which they are ..¥% 
iv. Unlike Stack; .- jd implementation needs to aag ‘track ot TE Aka 


Eve... and the V ¿qn of the queue. 


E {rani > ` ; Coat v : 
HIS SETHE VET HTS Ee Carr be eremie iges i 
dey TV 
. [f there are no AGT in the queue, then the queue is in an ed ... State 


- 






Good luck. | 3m. - (Dr. Az Ker Abushofe - 2011-2012 
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Course Title: Data Structures 


ime allowed: 1.5 Hour 


AE A a sce 
p? ` F V» all . 
ANO ad) m 7^ Answer all Questions. 
l- True or False: “~~ 


DERE 
Cru Xi 


K. The parameter to a copy-constructor must be passed by reference. c" zs 


£. 


ijt 


l mark V. 


| mark 


2- Answer the following questions: 


© 
Un 
m 


alle 


2 marks | !V- 
columns. Draw a diagram that shows the structure of the dynamic array in memory.“ 
i mark | v. What are the differences between “call by value” and “call by reference”? ` (7 
3- Study the following program carefully and write: | 5 marks $ 
i An insertitem member function to insert items into the list. 
ii A print function to print the contents of the list. 
ii A client main function that asks the user to enter 5 marks, insert them, print the list. 
class UnsortedType { ` 
public: 
unsortedType() ; gk 
void c o : inf BAY 5 à 
bool IsFu const; uL. 
E bool lsEmpty( ), const: E LES iat O3 
E int GetLengt const; IN Du NIE p 
A void RetrieveItem(int& item, bool& found); | A e 


ut 


L 
ii. 


iii. 
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When an array is passed to a function. the function receives a COpy of the array (call 
by value). X «^ 

Suppose we declared a character array name, that contains 20 characters. If each 
character occupies one "cell" in memory, and the base address of name is 1000, 
then the address of the cell referenced in the statement (name[9] = 'A’) is 100A. $ 
We need to define a class destructor only if the class does not contain pointers. d 
When you call a function by reference, the formal parameters become an alias for 


the actual parameters 4^ 


You can have more than one constructor in a class, as long as each has a differenté 


list of arguments, f, g 4, 


6 1 
", c. 
9 e La y 
What are the types of linear lists" | B ——» > 
What is the type of single linked list?- 
What are the main differences between static and dynamic array allocation?” 
ive the C++ statements for the dynamic allocation of an array with|5 rows\and 2_ 
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void Insertitem(int item); 
void Deleteltem(int item); 
void ResetList(); 
void GetNextlItem(int& item); 
private: 
int length; 
int info[MAX ITEMS]; | 
int currentPos; | 
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“ Answer ALI. questions. J 


! (a) What is the type of the following nes.ed loops? Write down their function. 


o(N*) 










int 55, Jj; 

while(i >= 1) | 

j 9 5; 

while(j < i) ( 
Go qx cce qq ox vovg 
A a 


— 
— 






} 
cout << «idl; 
pri; 


nb S Pe 
v. ~ — 
q. 
a 
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—— (b) Show the output of this program as i appears on the computer screen. 
(c) Define the Big-O notation. What are the steps of finding the Big-O notation for: 
a polynomial function? Show how vou can do that with an example. 


ia ASP as is the difference between arr: vs and li/^*ar linked lists? Why do we need 







inked lists? 4 : n 
What is the main difference betwe21 the stack and the queue? What ee ono 
dinear lists they belong ta? | 


TE 
(10 marks) +? 
EPR BÀ L s 


Study the following program carefully ¿rd answer the following questions? 
(a) What type of linear lists does this program ic o | 
(b) State briefly what does 1t do? 


(c) Modily it to work as a double linked list and maže it print in reverse direction. 


UJ 





Hinclude <iostream.h> 
Hinclude <conio.h> 
struct Rectangle { 
int width; 

int length; 
Rectangle: *next; 
























b; 
Rectangle *InsertRectangle(int Rectangles); 
void GetRectangle(Rectangle *head); 
void main() 
It 

Rectangle *head; 

int Rectangles; 

cout << "How many rectangles: "; 

cin >> Rectangles; 

head = InsertRectangle (Pect:ngles), 
 GetRectangle (head); ae N 
getch (); 


Dr. Abubaker Abushofa [2006] 





Page - of 2 





























En 
À i Rectangle *InsertRectangle(int Rectangles) 3 “he 
( 
Rectangle *pt = new Rectangle, *head = pt; 4 
for (int i-0; i«Rectangles; i++) ( R : 
iz b Lo - 
cin >> pt->width >> pt- ADA EDO Y P 
pt->next = new Rectangle; P 
pt = pt-»next; c 
) 
return head; F " 
void GetRectangle (Rectangle *head) 
( š ' 
Rectangle *pt = head; 
while (head != NULL) ( 
cout << “Width=" << tt 
cout << “ Length=" << head->length; 
cout << “ Area=" << head->width * head->length; 
cout << endl; 
head = head->next; y 
L E 
-. (a) Define recursion and state the deference between recursion and iteration. 
M (b) Write a recursion algorithm to genera:e Fibonacci numbers. 
(c) Write a small program to use this algcrithm to print 10 Fibonacci 
numbers. 
5. Write a program that requests the user to enter 10 numbers in an array and 
accomplish the following tasks: 
.. (a) Copy the numbers to another array. 
PRES (b) Sorts the numbers stored into me second array. (10 marks) : 
3. 2 abd tc) ij Tints t ; ec 
3 
o 
1 
ede dd 
Me Cue 4 
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Answer xil Questions. 


l- Give an example for each of the following nested loops, write their functions and” 
find the Big-O notation for each of them: | 
i. Quadratic. 
Quadratic dependent. 
tii. Linear logarithmic. 
2- Answer the following questions: 
2275 i. What are the types of linear lists? 
*?9- il. What is the type of single linked list? 
)*?5- iii. What are the four cases of insertion for the single linked list and how are they 
modified in the double linked list when we include header node? 


3- Study the following program carefully and answer the following questions? 
i. What type of linear lists does this program implement? 
it. State briefly what does it do? 
ii. Modify it to work as a double linked list and make it print in reverse 























direction. 
finclude <iostream. d Triaagle *InsertTriangle(int Triangles) 
finclude <conio.h> | ( 
struct Triangle ( | Triangle *pt = new Triangle, *head = pt; 
iat height; es for (int i=0; i<Triangles; i++) { 
iat base; | à cin »» pt-»height »» pt-»base; 
| Triangle *next; | pt->next = new Triangle; : 
I}; pt = pt->next; 
{Triangle *InsertTriangle(int Triangles) ; | 
d void tna Vel PER rr: *head) ; return heat; 
Triangle *head; | ym void GetTriangle(Triangle *head) 
int Triangles; WO | ( 
amok << "How many Triangles: E.E Triangle *pt = head; | 


while (head != NULL) { 

cout << "Hoight-" << head->height; 

cout << " Base=" << head->base; 

cout << " Area-" << 0.5 * head-»height * head->b 
cout << endl; 

head = head-»next; 


V A | —— 
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Answer cll Questions. 


|- K is the type of the following nested loops? What is the number of iterations? Write down their 


“action. ing E i 5 
whitedi <= n) { ye ` 
Ts 15 ^d é 
uod while (j r= n) { = Ew 
^ + 


m D CCUT << A «€ "AT. 


2- M hat is thc Big-O notation. Write down the steps of finding the Big-O notation for a function? Wr.tc 
the Big-O notation for the following function: f(x) = x* -5x? +12x* +2x-10. 

3- Answer the following questions:. 

^si- What are the types of linear lists? 
n- What is the type of single linked list? 
::- What are the four cascs of insertion "Yr the single linked list and how are they modified in tac 
double linked list when we include heacer 19 18? 

4- Correct the following program. Explain the operation of this program. What is the function of this 

program? 


struct M ; 

char section[10]; 

int marki110]; 
Y M *n; 


] m 


void main O 





pl = tidy 2) 
for (3-0; E j++) 1 i 
Z am = = new i4; 
cin »» m -¥section >> m3). mark; ` 
7m = m-»n; i i 


for(j0l j«k; j++) 1 \ s 
cout << m-section[j] << "Mt" <<. mark[j] . << endl; A 


[2 mn; | aee en a => 

m= 

for 05:0; j«10; ++) - 
m= pi; 
pl = pln; Y 
pekere m; E 


- 














dre y maar 
? following fields: — 
T i- ISBN (long integer). — 
i" de Title (string of 35 charact 
ii Author (string of 25 characte: 

SEPA: 2 Whe program debi iky joto up to 10 books, print them and delete the list before exiting. 


— 


Good lu luck Ee. cem C. | (Dr. Abubaker Abushofa— 2005) 
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^ . Answcr all Questions. 
f B. g marks) 


/ «Explain the PUSH and PUP operations. 
F- Explain the ENQUEUE arid DEQUEUE operations. 


5. Study this program and state wha: docs it do? Modify it to work as a stack.  |(6 marks)| 






























£ ta» ~ 
fir clude <iostream.h> : *In(Store *h, int d) 
Hirzlude <conio.h> | 
strict Store { 

VIE ms 

Store *n; 


Store *pt = new store; 
if (h == NULL) 
h = pt; 
‘p= pt; 







Lyr "UR 

w|stcre *In(Store ^h, intod); 
store *Out(Store xh. int &d); 
void main() 


else { 


p-»n = pti — pos ^ p y 





p = p->n; » E | Re 
a Eh T 1 P= y | 
CEDERE Pe X; p->m = Q; . — mad! 
Far. Cks0; K<10; Ice). 1 return h; S. E? MODA 
Ello x5 T . : i 
3 h = In(h, Oy store *Out(Store *h, int &d) 
= } K 
P T N E Ch ja NULL) (i. Store *pt; 
dabis uh = Out(h,x); rei Ch L NULL) Y 
A Wace ES | d = h->m; 
Ide c t= h; 
2d L UE Xs. L 7 = h->n; AT 
ES delete pt; 3 EU cts 
T RM " | 3 SA 
return h; ac 





ae aria io OS | (2 marks) | | 
S used w " | C = =, 24 ps LEES ae = 4 |- AT " (X mark) | 1 
» ZA | WE 
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include <Conia-h ? 
x include e Sté l 5.h7 
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3- True or False: p- 


Ol i i. An inorder traversal — processes the elemenss of a tres _ in the same 
~ order, regardless of the order in which the elemexts + ere inserted. 


j E The largest value in a binary search tree is 2: wzy3 5 stored at the 1064 of the 


tree. [3x] ae 





To delete a dynamically allocated tree, ite pes: traversal method is : 


postorder. v < 


poi If you were to insert a data series into a stack erc then remove cx their 
order would be reversed. [X] F U^ 


n" When we insert into an empty stack, the new ncée's next pointer is set to 


null and the stack's top pointer is set to poi: te the new node. ; 


vm E vi. Ifthere are no data in the queue, the queue is ir 2z 1 underilow state. 


vii. After the data have been inserted into the UEZ. the new element becomes 
the rear. 


_4- Answer the following questions: 
Z d -i -Whatistecurston? What-is the deference tec» 22r resurson- — 
| Ve C Y S ev... ds... cepe iu 2....... [3 TO CESS.. 


BR aadc. al goci. callen. (t. sel 
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3- True M - 2 
q L An moria: traversal always processes the egemen of a tres | in the same L 


E i + 


order, regardless of the order in which the elemexts were inserte < inserted. 


AE The largest value in a binary search tree is STTS stored at the root of the 
tres. [xd ba 


Cui) To delete a dynamically allocated tres, fe best traversal method is- 


Lut postorder. a f ; : . 
Sit If you were to insert a data series into a stack anc then remove them, their 
order would be reversed. XT iof RS 
5 When we insert into an empty stack, the new ncée's next pointer is set to 


: null and the stack's top pointer is set to poin: te the new node. 
— E vi. Ifthere are no data in the queue, the queue Is it en er underilow state. E 


vii. After the data have been inserted into the queue, the did element becomes 
the rear. ; 


_4 Answer the following questions: 
i Whatisrecursion? Whats the deference bezwecr-recursion- and iteration? . [mark] Est 
Re cu y. S ewe iant.. enro A L T l I CESS.. iA. 


built... witch. edo Ge Callen. itself . 
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un ti. Write a e fiction to find x” recursively. : 
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(7^. Multiple choice: 
Given the function definition: 










(AY 10 20 6à 
(e) none of the aoove. 


` of Answer the following questions: 
i. What is recursion? What is t 


Change(t, m); 
cout << k << 


LO Lo 710 





es Change ? 






"dede" «Oo e endl; 





che deference i sen recursion and iteration? 


VEC MAB Cw A Ss A CUA A, < NA XS. SUSAN ADE 
aned - in sashes al "peri es En 
i TEL TE ESE. GR]. SV. "ona. ECLQISY fy cee 
cae. Winn osea ka Ad S. T Cus nhu. Mé NMN 5 
LEM EXC ON. ELM M Ee ae eR EN RA AO UN 

| eeu Gan rg Ée edt Loop). Staines ON PAS Ey for ew 


aa... Leo ESA. e DA SAIS. CONE... OFA cU 


ii. Write a function to find n! 


ecursively. kes ee vette * E 
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wer all .Quesions. 


1- Multiple choice: 
Given the function definitio: — , E” 
void TwistCint& a == E) 


\ E - 
dnt es 





ES Tet 


cout «« r «« K 





(a) 1149 






(e) none of the above. 
| £5 mess 
h A i2- Complete the following sentences: " emt c at 
S There Ec basic stack operaz2-s: ; Cr cp. push, and stack NA 


ii A queue is 2. S nea st i in such data can only bé Add Sd... at one 
y Called the NLG Pha asia52 ed. from the other end, called the 
iil. These restrictions WCET: i ow that the ds are pr roressed through the queue in 
the order in which they are . AA - edu ze d: 
iv. Unlike Stack, ue, t imple== emission speeds 46 keep track of the 
Ra A ‘the . Ke : 0f: E CZSuc. e. 
V. Data at the vc. + of eg queue cen ze examined with queue xo n.. +. os 


vi. If there are no dede. in the auez. then the queue is in an unies state, 
P e 
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Alfatah University 
DATA STRUCTURES 

2 Midterm Fxamination. Fall Semester 2005. 

Time allowed 1.5 Hour Maximum marks 20. 

| Answer all Questions, 

4 marks) 

|- Explain the PUSH and PUP operations. [a maria) 
2- Explain the ENQUEUE and DEQUEUE operations. 


3- Study this program and state what does it do? Modify it to work as a stack. — (6 marks) 
T ` TX al MO 


Pat es L 



















*include «iostream,h» 
4include <conio.h> 
struct Store i ` 


Store *In(Store “h, int d) 


store "pt = new Store, 















int m; if—Ch--NULED- Y + 
Store *n; dis pLe->,p > ~ ^ — 
i} *p; p = pt; mn = pr 
Store *In(store *h, int d); mmm 
Store *Out(Store *h, int &d); etse—t 
void main() p-»n^* pt; 
store *h; SU“ -—L— E mad 
int k, d, Xi .D-»m = di9—2 4 " : 
for (k=0; k«10; k++) { return h; 
| cin »» Xj 


} 
h = In(h,x); Store *Out(Store- ïh, int &d) 


haile (h != NULL) { 


Store “pt; 
h = Out(h,X); if (h != NULL) { 
cout << x << "Nt"; = h->m; 
} t=h; 
getchQ; = h->n; 


delete pt; 


return h; 







-4- (a) Explain the binary tree. Draw a suitable figure to show the binary tree. x (2 marks 
(b) How many traversal techniques used with the binary tree? Explain what they arel (1 mark 
methods of depth-first traversal. Use figures in your explanation, 
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| Answer all Questions. | | | 
f 1- What is the type of the following nested loops? What is ¿he number of iterations? Write down their 







int $, j, n = 10; 

je 1; 

while <= n) i 
while <= n) i 


cout << 3/3 wc "NES k 
7 *— Z3 a => Y 










^. What is the Big-O notation. Write down the steps of finding the Big-O notation for a function? Wrie 
the Big-O notation for the following function: / (x)= o ES 412x? +2x-10. 
3- Answer the following questions: | 
P What are the types of linear lists? 
ij What is the type of single linked list? . 
3i- What are the four cases of insertion for the single linked list and how are they modified in the 
double linked list when we include header node? 
4- Correct the followmg program. Explain the operation of this program. What is the function of this 
program? 
a struct M í 
char section[10]; 
int mark[101; 
M *n; 
) m 
void main() 
int j, k = 10; 


—— MÀ. 


pl = m; 3 . 
for (j=0; j<k; j++) 1 y 
m = new M; 
en? cine m->section >> m[j].mark; 
s, m = m->n; 


m= pl 
for(j=0; j«k: 344 


1 : 
cout «« m-sectionijl << "wt" << mark[j] << endl; 
m = mn; 
m = pl; 
for (j=0; j<10; 4j) 1 
MAS 
pi = pl->n; 
delete m; 


3 
} 


5- Write a program implements a book record in a linked list. The book record includes the 
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Fe oH m ka 


What is the difference between arrays and linear linked lists? 
' . ? 
Why do we need linked lists? 3 G (C, 
What is the main difference between the stack and the queue? Fest F pe 
What type of linear lists they belong to? ¿te ote Ho cer KE SL 
: — in pede (10 marks) > 
Explain the main operations of the Queue. AN, nen ef Car L YA 





Time allowed: 2 Hours 





Attempt all questions " 


Explain the main operations of the stack..- 


Write a program that uses a linked list to store a bank customer record. 
The program should be able to insert up to 100 persons, print them and 
delete the list before exiting. The customer record includes tae 


following fields: 


¡ Account number (long integer). 


ii. Customer name (string of 25 characters). 
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head-»length << end: 





